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Mackinaw b i r d s f o o t  t r e f o i l ,  Lo tus  c o r n i c u l a t u s  L. h a s  been r e l e a s e d  by t h e  
P l a n t  S c i e n c e s  D i v i s i o n  o f  t h e  S o i l  Conservat ion S e r v i c e  as a n  improved v a r i -  
e t y  f o r  u s e  a s  a l o n g- l i v e d  p e r e n n i a l  legume wi th  g r a s s  f o r  p a s t u r e  o r  hay  and 
f o r  u s e  w i t h  g r a s s  f o r  s e e d i n g  e a r t h  f i l l s ,  banks and on a r e a s  t h a t  a r e  t o o  
wet f o r  crownvetch.  The a t t r a c t i v e  ye l low blossoms enhance i t s  v a l u e  f o r  
c r i t i c a l  a r e a  p l a n t i n g s  where t h e  o b j e c t i v e  i n c l u d e s  b e a u t i f i c a t i o n .  Mackinaw 
i s  w e l l  adap ted  t o  s o i l  and c l i m a t i c  c o n d i t i o n s  o f  t h e  upper  Midwest. 

Robert  R. D i t s o n ,  S t a t e  Resource C o n s e r v a t i o n i s t  

Or ig in :  Mackinaw, f o r m e r l y  t e s t e d  as M2-11348 and Mich-240 o r i g i n a t e d  from 
Empire b i r d s f o o t  t r e f o i l  p l a n t i n g s  i n  Iowa and i s  a p r o d u c t i o n  o f  n a t u r a l  s e-  
l e c t i o n  under Iowa c o n d i t i o n s  f o r  s e v e r a l  g e n e r a t i o n s .  

. D e s c r i p t i o n :  Mackinaw resembles  Empire b i r d s f o o t  t r e f o i l  i n  g e n e r a l  c h a r a c-  
t e r i s t i c s  b e i n g  a s e m i- p r o s t a t e ,  l a t e  blooming p a s t u r e  type .  . I t  d i f f e r s  i n  
be ing  more v i g o r o u s  i n  t h e  s e e d l i n g  s t a g e  and h i g h e r  y i e l d i n g  i n  the m a t u r e  
p l a n t  s t a g e .  

I n  row e v a l u a t i o n  a t  t h e  Rose Lake P l a n t  M a t e r i a l s  C e n t e r ,  E a s t  L a n s i n g ,  Mich- 
igan ,  i t  was s u p e r i o r  i n  f o r a g e  p r o d u c t i o n  and s t a n d  p e r s i s t e n c e  t o  New York 
Empi re .  Mackinaw h a s  been w i d e l y  t e s t e d  i n  the  USDA Uniform Legume N u r s e r i e s .  
Comparisons were made w i t h  E m p i r e  b i r d s f o o t  t r e i o i l  a t  Iowa S t a t e  U n i v e r s i t y ,  
the  U n i v e r s i t y  o f  I l l i n o i s  and t h e  SCS P l a n t  M a t e r i a l s  C e n t e r  a t  E l s b e r r y ,  
Missour i .  Four y e a r s  o f  d a t a  from t h e  U n i v e r s i t y  of Wiscons in  showed t h e  i m-  
proved v a r i e t y  Mackinaw o u t y i e l d e d  Empire when seeded i.n mixture w i t h  brome- 
grass on b o t h  w e l l- d r a i n e d  and poor ly- dra ined  s i t e s  I 

Breeder Seed: 
Conservat ion S e r v i c e ,  Rose Lake P l a n t  Materia1.s C e n t e r ,  SCS, R. 17, East Lans-  
ing ,  Michigan. 

W i l l  be m a i n t a i n e d  by t.he U.S. Department of A g r i c u l t u r e ,  S o i l  
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Management A f t e r  E s t s b l i s h m e n t :  Stands  of one p l a n t  p e r  s q u a r e  f o o t  i n  pas-  
t u r e  and c r i t i c a l  a r e a  s e e d i n g s  may be  cons ide r sd  s a t i s f a c t o r y  the  s , p r i n g  f o l -  
lowing seed ing .  IT less  than  one p l a n t  p e r  square  f o o t  i s  p r e s e n t  and s t a n d  
i s  saved f o r  o t h e r  than seed i n c r e a s e ,  d e l a y  g r a z i n g  xiti1 blooms are e v i d e n t  
t o  encourage seed p roduc t ion .  Do not overgraze .  C l i p  as o f t e n  a s  needed t o  
c o n t r o l  weeds. Top-dress wi th  f e r t i l i z e r  a c c o r d i n g  t o  s o i l  test recommenda- 
t i o n s .  
i n g  i n  b i r d s f o o t  t r e f o i l  reduces  seed y i e l d s .  
may be reduced by p l a n t i n g  b i r d s f o o t  t r e f o i l  i n  m i x t u r e  w i t h  Kentucky b l u e g r a s s  
o r  t imothy,  the reby  i n c r e a s i n g  seed  y i e l d s .  

I n  seed  p r o d u c t i o n  f i e l d s  p r e s e n t  ev idence  i n d i c a t e s  t h a t  severe lodg- 
\ h e n  lodg ing  is  a problem i t  

Seed A v a i l a b i l i t y :  Foundat ion seed  of  Mackinaw b i r d s f o o t  t r e f o i l  i s  a v a i . l a b l e  
through the  p l a n t  mater ia ls  program f o r  t h e  e s t a b l i s h m e n t  of a l i m i t e d  number 
o f  seed increase p l a n t i n g s  f o r  t h e  p roduc t ion  o f  C e r t i f i e d  seed. 

SCS DOES NOT MAKE PESTICIDE RECOMMENDATIONS DIFFERENT PROM MICHIGAN STATE UN- 
IVERSITY OR OTHER OFFICIAL P U B L I C A T I O N ~ P e s t i c i d e s  i n c l u d e  i n s e c t i c i d e s ,  
h e r b i c i d e s ,  f u n g i c i d e s ,  r o d e n t i - c i d e s ,  d e f o l i a n t s ,  r e p e l l e n t s ,  e t c . )  WHEN PES- 
TICIDES ARE NEEDED, ALL RECOMMENDATIONS NUST BE I N  STRICT ADHERENCE TO, AND 
CONS ISTENT WITH REG LSTERED USE, 
TIONS! ANY USE OF A PESTICIDE 'THAT VARIES I N  AhY WAY FROM THAT GIVEN ON THE 
LABEL I S  A MIS-USE AND I S  I N  VIOLATIOM OF STATE TAW. 

LABEL DIRECTIONS AND PRECAUTIONS -- NIO EXCEP- 

Prepared by: Dorian A. C a r r o l l  
P 1 an t :.later i a l  s Spec i a1 .is t 

29466 
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i MACK IN AW BIRDS FOOT TREFOIL (Lotus corni culatus) 
I For Pasture Plantings 

L In Indiana, Michigan, Wisconsin 

Descr ip t ion :  Mackinaw b i r d s f o o t  
t r e f o i l  has  been r e l e a s e d  by t h e  
P l a n t  Sciences Div is ion  of t h e  S o i l  
Conservatiori Se rv i ce  as an improved 
v a r i e t y  f o r  use as a long- lived 
p e r e n n i a l  legume w i t h  g ra s s  f o r  
p a s t u r e  o r  hay and f o r  use wi th  
g r a s s  f o r  seeding  e a r t h  f i l l s ,  banks, 
and on areas t h a t  are too w e t  f o r  
crownvetch. The a t t r a c t i v e  blossoms 
enhance i t s  va lue  f o r  c r i t i c a l  area 
p l a n t i n g s  where t h e  o b j e c t i v e  
inc ludes  b e a u t i f i c a t i o n .  Mackinaw 
is w e l l  adapted t o  s o i l  and climatic 
cond i t i ons  of t he  upper Midwest. 

Purpose: To eva lua t e  t h i s  v a r i e t y  
f o r  pas tu re .  Research d a t a  from the 

' Unive r s i ty  of Wisconsin showed t h a t  
Mackinaw outy ie lded  Empire when 
seeded i n  mixture  w i th  bromegrass 
on both  well- drained and poorly-  
dra ined  sites. Information is  
needed from f i e l d  s i z e  p l a n t i n g s  
as to how i t  performs f o r  p a s t u r e  
use as compared t o  o t h e r  v a r i e t i e s  
of  b i r d s f o o t  t r e f o i l .  

I 

( - ') 

Standard f o r  Comparison: One of t h e  e s t a b l i s h e d  var ie t ies  of b i r d s f o o t  
t r e f o i l  (Empire) w i l l  be used as t h e  s tandard  of comparison f o r  Mackinaw 
b i r d s f o o t  t r e f o i l .  It should be seeded i n  a p a r t  of t h e  same f i e l d  a t  
t h e  same t i m e .  

S e l e c t i o n  of Cooperator: H e  must be a person i n  a l i v e s t o c k  e n t e r p r i s e  
i n t e r e s t e d  i n  b e t t e r  legumes f o r  graz ing  purposes.  H e  should ag ree  t o  
p r o t e c t  t he  seeding from graz ing  dur ing  es tab l i shment  and c o n t r o l  graz ing  
on t h e  f i e l d  a f t e r  es tab l i shment  . 
- S i t e :  

. s o i l s  and is product ive  on somewhat poor ly  d ra ined  s o i l s  and s o i l s  w i th  
slow o r  very slow permeabi l i ty .  
t o  be i n  permanent cover f o r  long per iods  of t i m e  o r  i n  p a s t u r e s  t h a t  are 
d i f f i c u l t  t o  plow o r  c u l t i v a t e .  

Mackinaw b i r d s f o o t  t r e f o i l  is  w e l l  s u i t e d  t o  t h e  less f e r t i l e  

It a l s o  has a p l a c e  on f e r t i l e  s o i l s  

. 
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P l a n t i n g  Method: K i l l  e x i s t i n g  sod! Th i s  is  important!  It can be done 
by f a l l  plowing f l a t  f i e l d s ,  by s p r i n g  plowing s l o p i n g  f i e l d s ,  o r  by 
u s ing  a f i e l d  c u l t i v a t o r  o r  heavy d i s k  i n  both f a l l  and s p r i n g .  I n  some 
instances, chemicals may b e  used t o  k i l l  heavy sod .  
t r e f o i l  a f t e r  a c u l t i v a t e d  crop is  ano the r  a l t e r n a t i v e .  
a firm seedbed 1 / 4  t o  112 i nch  deep.  
ve ry  f i r m  seedbed is  extremely impor tan t .  
a f t e r  s eed ing ,  o r  bandseed w i t h  press wheels .  

Seeding b i r d s f o o t  
P l a c e  s eed  i n  

A t  t h i s  shal low seed ing  dep th ,  a 
R o l l  o r  c u l t i p a c k  b e f o r e  and 

L i m e  and F e r t i l i z e r :  
s o i l  test .  
o r  i f  t h i s  is  not  f e a s i b l e ,  work i n  t h e  l i m e  and f e r t i l i z e r  on plowed 
ground. A pH of 5.8 o r  b e t t e r  is d e s i r a b l e .  

L i m e  and f e r t i l i z e  accord ing  t o  needs shown by 
Apply l ime and f e r t i l i z e r  b e f o r e  plowing o r  heavy d i s k i n g ,  

Inocu la t i on :  
b e f o r e  seed ing .  Use a s t i c k i n g  agent  such as mi lk ,  suga r  and water, o r  
sy rup  t o  be s u r e  t h e  i nocu lan t  s t i c k s  t o  t h e  seed .  

I n o c u l a t e  seed  wi th  f r e s h  b i r d s f o o t  t r e f o i l  i n o c u l a n t  j u s t  

Rate of Seeding: 
p e r  acre. 
acre may be  seeded wi th  t h e  b i r d s f o o t  t r e f o i l .  

Date of Seeding: 
companion crop are sometimes s u c c e s s f u l ,  however may be more hazardous 
i f  there is i n s u f f i c i e n t  mois ture  f o r  s t a n d  es tab l i shment  and growth 
f o r  winter s u r v i v a l .  

Seed a t  a rate of 5-6 pounds of b i r d s f o o t  t r e f o i l  seed  
Timothy a t  2-4 pounds p e r  acre o r  b lueg ra s s  a t  2-4 pounds p e r  

I 

P l a n t  i n  e a r l y  s p r i n g .  August seed ings  w i thou t  a 

Management: Cl ip  o r  g r aze  new seedings  c l o s e l y  t o  reduce weed compet i t ion .  
P a s t u r e  o f f  nurse  c rop ,  i f  used ,  s t a r t i n g  when t h e  nu r se  crop i s  6 i nches  
h igh .  Keep l i v e s t o c k  of f  f i e l d  when t h e  s o i l  i s  r e a l l y  w e t .  Allow some 
b i r d s f o o t  t r e f o i l  t o  go t o  seed  the  second y e a r .  Allow a f a l l  rest p e r i o d  
f o r  b i r d s f o o t  t r e f o i l  t o  renew r o o t  r e s e r v e s .  Graze g r a s s  growth o f f  
e a r l y  each s p r i n g  t o  reduce compet i t ion .  C l i p  weeds on e s t a b l i s h e d  s t a n d s  
where needed. Use a maintenance a p p l i c a t i o n  of  300-400 pounds of 0-20-20 
o r  0-20-10 f e r t i l i z e r  annual ly .  Spread no manure on b i r d s f o o t  t r e f o i l  
f i e l d s .  Added n i t r o g e n  on e s t a b l i s h e d  s t a n d s  i n c r e a s e s  growth on g r a s s e s  
making them more compet i t ive  w i t h  t r e f o i l .  

Dorian A. C a r r o l l ,  P l a n t  Materials S p e c i a l i s t  
U . S .  S o i l  Conservat ion Se rv i ce  
East Lansing,  Michigan 

4-9-73 

USOkSCS LINCOLN, N E W .  1071 . 
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MACKINAW BIRDSFOOT TREFOIL (Lotus co rn i cu la tus )  
For Seed Production 

- 
In Indiana , Michigan , W is cons i n  

1 -. 
.L 

Descript ion:  Mackinaw b i r d s f o o t  
t r e f o i l  (Lotus - co rn icu la tus )  has - 
been re leased  by the  Ecological  Sci-  
ences Divis ion of t h e  Soil Conserva- 
t i o n  Serv ice  as an improved v a r i e t y  
f o r  use as a long- lived pe renn ia l  
legume with g ra s s  f o r  pas tu re  o r  hay 
and f o r  seeding e a r t h  f i l l s ,  banks, 
and on areas t h a t  are too w e t  f o r  ' 

crownvetch. The a t t r a c t i v e  blossoms 
enhance i t s  va lue  f o r  c r i t i ca l  area' 
p l an t ings  where t h e  o b j e c t i v e  in-  
cludes b e a u t i f i c a t i o n .  Mackinaw is 
w e l l  adapted t o  s o i l  and climatic 
condi t ions  of the upper Midwest. 

- S i t e :  S o i l s  should be w e l l  
drained. 
moisture i n  t h e  sp r ing ,  bu t  which 
normally becomes somewhat droughty 
by e a r l y  J u l y  is p re fe r r ed  f o r  seed 
production. Avoid weedy f i e l d s  

A s o i l  t h a t  has ample 

seedbed s u i t a b l e  for a l f a l f a  o r  P lan t ing  Method: 
o t h e r  legume seedings. 

Plow and prepare a f i rm 
If the  f i e l d  is weedy, it may be adv i sab le  t o  sp ray  

with an appropr i a t e  he rb i c ide  two weeks p r i o r  t o  plowing. 
prepared,  apply Eptam a t  3 pounds per  acre. 
l a b e l  and incorpora te  t he  he rb i c ide  i n t o  t h e  s o i l .  
f e r r e d  f o r  seed production. 
c a s t  method using a cyclone seeder .  Cult ipack o r  r o l l  t o  f i rm  t h e  seedbed 
be fo re  and a f t e r  seeding,  o r  bandseed with p re s s  wheels. 
deep. A t  t h i s  shal low p lan t ing  depth a very  f i rm  seedbed is  extremely im- 
por tan t .  

Lime and F e r t i l i z e r :  
test. 
is  not  f e a s i b l e ,  work i n  t h e  l i m e  and f e r t i l i z e r  on plowed ground. 
5 . 8  o r  b e t t e r  is des i r ab l e .  

When t h e  seedbed is 
Follow the  d i r e c t i o n s  on t h e  

A meadow seeding  is pre-  
Seeding may be done with a d r i l l  o r  by t h e  broad- 

Plan t  k t o  4 inch  

Lime and f e r t i l i z e  according t o  needs shown by s o i l  
Apply lime and f e r t i l i z e r  be fo re  plowing o r  heavy d i sk ing  o r ,  i f  t h i s  

A pH of  

Inoculat ion:  Inocula te  seed wi th  f r e s h  b i r d s f o o t  t r e f o i l  inoculant  j u s t  be- 
fo re  p l an t ing ,  with a s l u r r y  of  water and peat-based inoculant .  , Direc t ions  
and exp i r a t ion  da t e  a r e  given on the  inoculant  package. 

Rate of Seeding: 
pound. Seed a t  a r a t e  of 5-6 pounds p e r  acre .  

Bi rdsfoot  t r e f o i l  has approximately 375,000 seeds p e r  

Date of  Seeding: 
succes s fu l ,  however, may be more hazardous i f  t he re  is  i n s u f f i c i e n t  mois ture  
f o r  s tand establ ishment  and growth f o r  w in te r  su rv iva l .  

P l an t  i n  e a r l y  spr ing .  Early August seedings are sometimes 
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Management: 
c l ipp ing .  Af te r  t h e  es tab l i shment  yea r ,  s e l e c t i v e  he rb i c ides  may be used f o r  
c o n t r o l  of grassy  and broadleaved weeds. 
recommended r a t e s  and times o f  a p p l i c a t i o n  and no te  any r e s t r i c t i o n s  o f  t h e  
Food and Drug Administrat ion and U. S. Department of Agr icu l ture .  

Insec t  Control: 
used and has g iven  e f f e c t i v e  cont ro l .  The f i r s t  a p p l i c a t i o n  is a t  e a r l y  bud 
s t age  and the  second, 7 t o  10 days later .  Follow manufacturer 's  recommenda- 
t ions .  One lygus bug p e r  sweep of  a s tandard "bug ne t"  is considered a dam- , 
aging population and, during seed set ,  about 12 bugs p e r  sweep i n d i c a t e s  need 
f o r  cont ro l .  

Crop Residue Removal and F e r t i l i z a t i o n :  
should be removed from t h e  f i e l d  o r  shredded back on the  land. Follow wi th  
app l i ca t ion  o f  f e r t i l i z e r  according t o  s o i l  needs. 

Weed growth must b e  kept  to  a minimum during sezding y e a r  by 

Be s u r e  t o  fol low manufacturer 's  

Lygus bugs can  s e r i o u s l y  reduce seed set. Malathion has been 

Af t e r  seed h a r v e s t ,  t h e  c rop  r e s i d u e  

Seed Harvesting: 
most of the  seed pods are r i p e .  Some seed w i l l  have s h a t t e r e d  a t  t h i s  t i m e .  
The most e f f e c t i v e  meam of ha rves t  is to cu t  and windrow t h e  t r e f o i l ,  t hen  
use a se l f- propel led  combine wi th  a pick-up header  t o  s e p a r a t e  t h e  seed from 
the chaff .  

Seed normally matures i n  l a t e  J u l y  o r  August. Harvest when 

Seed Drying: 
of stems and w i l l  h e a t  i f  bagged without drying. 

Seed from t h e  combine w i l l  be mixed wi th  many leaves and p i e c e s  

/' 
Seed Cleaning: 
m i l l  us ing a 1/16" top sc reen  and a 6"x24" bottom screen.  

Cleaning can  u s u a l l y  be accomplished wi th  a 2- screen fanning ( 
I f  f o r e i g n  material 

is s t i l l  present ,  run t h e  seed over  a v e l v e t  r o l l  o r  (dodder) m i l l .  

CAUTION : Use p e s t i c i d e s  only when needed. Handle them wi th  care. Follow 
the  d i r e c t i o n s .  I f  p e s t i c i d e s  
are handled o r  appl ied  improperly o r  i f  unused po r t ions  are not d i sposed  of  
s a f e l y ,  they may be i n j u r i o u s  t o  humans, domestic animals ,  d e s i r a b l e  p l a n t s ,  
and f i s h  o r  o the r  w i l d l i f e .  

Heed a l l  p r e c a u t b n s  on t h e  con ta ine r  l abe l .  

They may a l s o  contaminate water supp l i e s .  

- NOTE: Mention 
o f  a trade name does not  c o n s t i t u t e  a guarantee of  the  product by the  U . S .  
Department of Agr icu l ture  nor  does i t  imply an  endorsement by t h e  Department 

Trade names are used s o l e l y  t o  provide s p e c i f i c  information.  

' over comparable unnamed products .  

Dorian A. C a r r o l l ,  P l an t  Materials Specialist 
U. S. S o i l  Conservqtion Service 
E a s  t Lans ing , Michigan 

1-7-85 
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